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DETAILED ACTION 
Response to Arguments 

Applicant's arguments, filed 09/09/2005, with respect to the rejection(s) of 
claim(s) 1-3 under 35 USC § 103 have been fully considered and are persuasive. 
Therefore, the rejection has been withdrawn. However, upon further consideration, a 
new ground(s) of rejection is made in view of Richter et al. [US 4,419,132] in view of 
YAMAMOTO et al. [JP 571 0931 OA]. Richter et al. discloses the claimed apparatus 
structure while YAMAMOTO et al. discloses the claimed phosphorus percentage for the 
nickel phosphide portions. 

Claim Rejections - 35 USC § 103 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 2 and 4-11 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Richter et al. [US 4,419,132] in view of YAMAMOTO et al. [JP 571 0931 OA], 
Claim 1, Richter et al. discloses an apparatus comprising: 
a plunger [11]; 

a stator [1, 3, 7, 17] that forms a magnetic circuit in combination with the plunger, 
the stator further defining: 

an accommodation portion for supporting the plunger with the 
accommodating portion so that the plunger is capable of reciprocation [1, figure 
1]; and 

an attraction portion [3, 17], wherein a magnetic attractive force attractive 
force attracts the plunger in a reciprocating direction of the plunger and acts 
between the attracting portion and the plunger; and 

a coil [9] that generates the magnetic attractive force when energized, 
wherein either one or both of at least an outer peripheral wall of the plunger and 
at least an inner peripheral wall of the accommodating portion form(s) a magnetic 
portion made of nickel phosphide [21 , 25 col. 3 lines 40-55]. 
Richter et al. fails to teach that the phosphorus content of the nickel phosphide is 

set within a range of 5% to 15% in mass percentage. 

YAMAMOTO et al. discloses nickel plating surfaces with a phosphorus content of 

5-10% in order to magnetic efficiency by increasing surface hardness [abs]. 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use a phosporus content of 5-1 0% as taught by YAMAMOTO et 
al. in the nickel plating of Richter et al. in order to increase the surface hardness. 

Claim 2, Richter et al. discloses that the magnetic portion is heat treated [col. 1 
line 60 to col. 2 line 5]. 

Claim 4, Richter et al. discloses that the magnetic portion comprises a nickel 
phosphide layer disposed on an outer periphery of a body of the plunger [figure 2]. 

Claim 5, Richter et al. discloses that the body of the plunger is made of iron [col. 
3 line 42]. 

Claim 6, Richter et al. in view of YAMAMOTO et al. discloses the claimed 
invention except that the nickel phosphide layer has a surface hardness of about HV 
900. It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to adjust the surface hardness, since it has been held that 
discovering an optimum value of a result effective variable involves only routine skill in 
the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

Claim 7, Richter et al. discloses that the nickel phosphide layer is formed by 
plating and is heat treated [col. 3 lines 30-35]. 

Claim 8, Richter et al. discloses that the magnetic portion is limited to the outer 
peripheral wall of the plunger [figure 2]. 

Claim 9, Richter et al. discloses that a magnetic resistance portion [5] is arranged 
between the accommodating portion and the attracting portion [figure 2] and is thinner 
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than said accommodating portion and attracting portion to suppress flux leakage 
between the accommodating portion and the attracting portion [figure 2]. 

Claim 10, Richter et al. discloses that a soft nitride layer is provided on the inner 
peripheral wall of the accommodating portion [figure 2]. 

Claim 11, Richter et al. in view of YAMAMOTO et al. discloses the claimed 
invention except that the nickel phosphide layer has a surface hardness of about HV 
600. It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to adjust the surface hardness, since it has been held that 
discovering an optimum value of a result effective variable involves only routine skill in 
the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kato et al. 
[US 6206343] in view of YAMAMOTO et al. [JP 571 0931 OA]. 

Kato et al. discloses an apparatus comprising: 

a housing defining [5, 10] a plurality of fluid paths [23, 24, 25] through a 
peripheral wall thereof; 
a plunger [4]; 

a stator [12] located adjacent to the cylindrical housing, the forming a magnetic 
circuit in combination with the plunger, the stator further defining: 

an accommodation portion for supporting the plunger with the accommodating 
portion so that the plunger is capable of reciprocation [figure 2]; and 
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an attraction portion [3], wherein a magnetic attractive force attractive force 
attracts the plunger in a reciprocating direction of the plunger and acts between 
the attracting portion and the plunger; and 

a coil [22] that generates the magnetic attractive force when energized, 

a moving member [15] for reciprocating together with the plunger to control a flow 

rate of fluid flowing through the fluid paths; and 

a biasing means [19] for biasing the moving member in a direction opposite to a 

direction in which the plunger is attracted by the attracting portion. 

Kato et al. fails to teach that either one or both of at least an outer peripheral wall 
of the plunger and at least an inner peripheral wall of the accommodating portion 
form(s) a magnetic portion made of nickel phosphide with a phosphorus content of the 
magnetic portion is set within a range of 5% to 15% in mass percentage. 

YAMAMOTO et al. discloses nickel plating frictional surfaces with a phosphorus 
content of 5-10% in order to magnetic efficiency by increasing surface hardness [abs]. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use a nickel plated the frictional sliding surfaces [i.e. the 
armature and/or its corresponding friction/sliding yoke surface] with phosporus content 
of 5-10% as taught by YAMAMOTO et al. in the nickel plating of Richter et al. in order to 
increase the surface hardness. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 



1998. The examiner can normally be reached on M-F 8-4:00), every other Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Elvin G. Enad can be reached on (571) 272-1990. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



examiner should be directed to Bernard Rojas whose telephone number is (571 ) 272- 
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